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Abstract 



PROBLEM TO BE SOLVED: To provide an analog filter whose cut-off frequency is less fluctuated even 
when the resistance of a resistive element formed on a semiconductor subscriber is largely dispersed. 
SOLUTION: A variable capacitance circuit 30 consisting of parallel connection of a variable capacitance 
circuit section making up of components 20, 3' whose gain is inversely proportioned to the resistance R of a 
resistive element 2 of the filter and of a fixed capacitance circuit section making up of components 21,3" 
whose gain of an amplifier is fixed with respect to input signal terminals T1 , VB is used for a capacitive 
element of the filter and its equivalent capacitance is set proportional to a multiple of the gain of the amplifier 
20. Even when the resistance of the resistive element 2 formed on a semiconductor substrate is largely 
fluctuated, the gain of the amplifier 20 is changed inversely proportional to the resistance and the equivalent 
capacitance of the variable capacitance circuit cancels the fluctuation of the resistive element 2 of the CR 
filter circuit thereby keeping the cut-off frequency to be a desired value automatically and stably. 
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Japanese Patent Laid-open No. Hei 9-275328 
Laid-open on October 21, 1997 
Japanese Patent Application No. Hei 8-82527 
Filed on April 4, 1996 

Title of the Invention: Variable Capacitance Circuit and Analog Filter Circuit Using 
Same 

Description of the Invention: 

The invention relates to an analog filter circuit and a variable capacitance 
circuit suitable for using the analog filter circuit, and, more specifically, to an analog 
filter circuit suitable for applying to a waveform equalizing circuit of an ATM-LAN 
interface card 

Fig. 16 show a conventional analog filter circuit and such a circuit is 
disadvantageous in that a cut-off frequency of the above-mentioned filter circuit 
displaces from a desired value significantly. 

An object of the invention is to provide a low cost analog filter circuit having 
a small dispersion in cut off frequency even if resistance values of resistors formed on 
a semiconductor substrate vary greatly. 

Figs. 1-8 show examples of a variable capacitance circuit according to the 
invention and an analog filter circuit using the variable capacitance circuit. For 
example, in Fig. 1, a capacitor of a CR filter circuit is formed by a variable 
capacitance circuit 30 wherein a variable capacitance section 20, 3' in which the gain 
of an amplifier has a small value that is in inverse proportion to a value of resistor 2 
and a fixed capacitance section 21, 3" in which the gain of an amplifier is fixed are 
connected in parallel to an input signal Tl, VB. 

Fig. 9 shows a bias circuit for supplying a bias voltage to a constant voltage 
source in a differential amplifier shown in figs. 10-12. Fig. 13 shows a variable 



capacitance circuit using a differential amplifier shown in Fig. 12, and an analog filter 
circuit using the variable capacitance circuit as a capacitor. 

Fig. 14 shows a PMD-LSI for an ATM-LAN using the analog filter circuit 
shown in fig. 13, and Fig. 15 shows an ATM-LAN card on which the PMD-LSI shown 
in Fig. 14 and a transformer module are mounted. 

Fig. 14 shows a terminating equipment (PMD=Physical Media Dependent) 90 
used for an ATM-LAN (Asynchronous Transfer Mode-Local Area Network) system 
and a transformer module 91 as an example of how a waveform equalizing filter 
circuit shown in Fig. 13 is applied. In Fig. 14, a data signal TX-Data dealt with in a 
personal computer is fed to a transmission line 92 through a latch 900, a transmit 
driver 901 and a transmit transformer 911. A signal received from transmission line 
92 through a receive transformer 912 to a PMD-LSI 90 is recovered by a waveform 
equalizing filter 902 shown in Fig. 13. 

Fig. 15 shows an example of the ATM-LAN interface card to which PMD-LSI 
90 and transformer module 91 are applied. 
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WA*/«c@K«S*(fi«?)S/cA. ^»©**l>7^^f 
■?>^©7^;i/^^S3ft-S«^*I^^T«. ffiax 
F<bte«fc C/^©m^<bH^©PIWSH ££c -3*ci»»4. 
[0 00 6] m2©^ltS^«. CR7^JU^ia8S©S 

■T-5C£K:<j;o-C7 ^Jl/^©*-^ F*-7jg?£&£!J8H-r 
Sfc©r&S. m«02«:^3ft-SJ:^tc. |^®fgA 

wsff- (+) &mmmtiLVBicm&$titcm&iTy72 

0 £. *©ffl**f-4SjpR^*Jfrf-'V- 1 £©R8«:J£i83 
ft/c^ffi5R^3' £(C<tr)«fiS3ftTL^; CC"C7> 



(5) *t$gi¥9-2 7 5 32 8 

7 8 

■72o<Dmmm*:G. §fi^?-3' ©saffl^c w *fr£§s^3' fc&fti£tfmjfeittT>7-2o©Affi 

i= (V1+GV1)/Z=(1+G)V1/Z- «1) 



[0007] cctz = i/sc (s itmrnn^mi) 

-C3bZ>1Ph. ±125$ 1 ^r^L/T^^n-S^T 1 *>e> 
m/c@5S©t¥ffi W > f - Z e (=Vl/i)li, 
Ze=l/ (1 +G) C •• (5£2) * 

Vout/Vin=l/(l + s (1+G)CR) 
f c= 1/2 7CC1 +G)CR - (5£4) 
(C J: 5 (tafcT C £ *s-C^ •&„ 

[0008] C CT\ 1 - 1 4 7 2 6#T? 

{^3nrt,»S<t^«:T>7 p 2 0©*iJf#G£l <£9+*> 

^#c>fii{c-rsc<b^t?irn«. ±ta (iU) « 

f c^l/27tGCR- (j£4* ) 

ns^si^Wft*), ffifflXttft-riftJHttatt©* ? 

[0009] *mi<Dmmicifc$:-?T*&wme> 
#■£■¥5 - 2 3 o o 9 30 

fttf, £T©T>^#J?fte#LTfcG{^§H»gfi£f# 
5Ci*Jr^5*S. SI^«C*Sf,±HBffi3g-C«2o©T> 

^sm«fisrc*s/c*, mtrnmimm** < ties 

[0010] *»^©aW». ^tMMWLhKJgJSRStl 
fciK!n3R?©fB*s*& < it hr>^x <i> . * ? h * 7 
&©tf6>-3*#:4>&< . :fco#f#K*«gifcjgj&&fiHJtSJ 
&fg0g8©iUjn£*&g<t LfctMB^* Y<ot1-u ^7 ^ 

[0011] *^w©ffe©ee«j«. fi£3fe-«$(c 1 omh 

[0012] #l£W©ii^fttttcf ©ffe©gifl£i9sl& 
[0013] 50 



Sffitt. SS^^-3" ©^SffiC© < 1 +G) 
0. 7^*@l&©Affl;fr£iiM8<Vou t/V i n. 



(S3) 



[SS*jS^-T5fca{>©^©] 
C 1 3 iter. *BSfc*Jtr»TP8^3n-5^W©^%f^W 

ftfc©©«R*m*KBwmiHrre©»«jr**. bp 

■fc. 01 K:0!Pn3ft£J:5(c, CR7 -<>>b»i5iK©^S 
■f - (2) ©ffi (R) Kittfc«LftJl3«^3MI«rr 

s^raasnsisff uo. 3' > r^mmtm 
£34-ifcH£s«ia»8 (2i. 3- ) i*A*m# 
( T 1 . V B > (c*f l xtmscwtt v tc nnesssB 

(30) fcflU,*, ?J£8BBtt (30) ©3Fflftttg« 
<B#T>^ (2 0) ©fU»»icH:Wr*«t9«:r&. c 

CT, m&T>zf (2 0) ©f!/^*SCR7 ^ Jl/^0Jg© 

ass*?- (2) ©ffl (r) (cautw* 4 cr?^ 
^*@K©jKfaiw- (2) imm2tix\.>z>¥mftmm 

tcmBT>7 (20) #)BtiE3tl. *©T>:/ (20) 

tt^»2iaw*aHRK;»jR3tifcja»aif^*wu. c©& 
ffistfit (R) k*u< s*irn*&i»9. -09%^i*u 

(2 0) ©MH)*iJff*J, ^gET>^(2 0) {C^itlS 

[0014] ^*ft*teJ:(C^3tifcfitSS^©fii© 
SEttNIBMX.a± 3 0%SS, SSS^tt©^BMItt^ 

n«:>!*LT± i o%eat/h$< stis. c©i#. ± 

B0fc#RKJ:n«. *a»i*»«±{c^fiR3ti/cCR7 
^^^l3SS©e^^ (2) ©ffl3&s±IBU/c®HgS{C 
^<^8&l/rfe. -?-©^tt?r}T^?S'r<fc^tCnJ^fS 

Ian ( 3 o ) *mm? ztzs? (20) (omm^mtm 

UT. nJ^S*@gS©^ffiSS©ffi*«Wl3CR7 

0B©«fi*f- (2) ©^ab^*tBafS<fc^«:^b 

7 4^jrBe©#9h4-7jaataR«0ffi[©flncstt 

sssufc-en-en^s n s^s^-en e(*©ffl©^a&cc 

PLL©J:5&7 ^ JU5»@ffi©*9 



C6) 
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tooi5] ±nzutc^m<DmnzcR7 * )vz®m% 

[0016] C 2 D nJ^SlEl!{8<DS^«, 0 1 
7S3nS<fc5K:. Bj^SSIsIlfSBIJ (2 0. 3* ) £@5£ 
sgfiHffiSIS (2 1. 3" ) *». A^»ft# (T 1 . VB) 10 

1 1 ©A^i&i^ <«*. ttmsJJ)^ ( - > ) 

Rtff&2@14©IS2©A2>i&?- <m^5RX*iBT- 

(+) ) *m?z>m\<Dm8b7is7 (20) . r^s^ 
n/cgi 1 <D®mm* ( 3 ■ ) Mtsm 1 

CBg^- <Wt«Hl OOifitaRCO) ©iiiici^bW-rs 

©A*Wf- («*l*SRX*«Hf- (-) ) &C«l2«tt 20 
©»4©A#tt* <«*.tf#E«A#Wf ( + >.)*» 
«*2©*«7>^ (2 1). s.y ; i^2©^Kir> 

©sax? (3" ) ££^#. Mia»2©^«ir>^© 

0) i^2©M»JT>^ (2 1) It KKA^JMH'-i* 
6. 1 ©^»T>^ (20) ©4ME&BI2C ( 1 + 

g) , mommTi'zf (21) ©wgfitec ( 1 - 
g) ign, *©afe5uas«*#itntf. bissseirhr 30 
*«fi«-aM»ir>7- (21) <D%mt®&*m%ic&i 
3£-rn«. nj^g?aiB]88©«ga«. r>^(20) 
<rmn (G) ©*6ig>sflK#isTX)ttWcH:01Lft:t> 

©i3n-5. 3 2^1©MttT>7'«A*m-^CC*f 

-mm&mm-c ©j£hj#mr s n& t > <t t, > 5 * 0 -c 

[0017] ±taoj^s[5|gs©a*0(cfci>r. asw 
©r>^(2 0. 2 1 ) ©sgsfc^ix-r&i*. Mia 40 
@5e^si5iKgiJ©m2©M«iT>-7' (21) <ossmm 

K2tcR£'*-tiu:j:i>. c©SS««:«i:o-r«3£l//cI5|g8 

[0018] C3} tfre£^£J^ *Ja&*@IS*I& 

fflOfcn -;sx 7 a )i> £©<fc 5 ttr* a if y a * BBS 
tt. HI 3 ti 2> <fc 9 (C . — ^*SM^ A^J^-7- 

( 1 ) (Cgig|$ti/c«!aS^- (2 ) £I»BWSSBB 
1MB* 1 ©M8&T>:/ ( 2 0 ) (Dm 1 ©A2>4& 
T-i»2©^K(T>7' (2 1) ©»4©A^^4«iria 

( 2 ) ©«!©**«:. BflBSP 1 ©SS»T >^ 50 



«H¥9 - 2 7 5 3 2 8 
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(2 0) ©^2©A^®?ifHB02©MttT>7 p (2 

1) ©^©A^^a^iitfc (vb) k, -e-n^n 
sa*l/a3ES. c©7^Ajriii8©ffffliiWiB©3lor 

[00 19] Si/c, 04tc09m?nSJ:5{c, -£©J:5 

KEt»tC«fe&JfiliLfcA*fi# ( + V i n. -V i 
n) jWBttWK«|ftSn*a6ifc»*KT*Ci«>tai8"C 
Hl^Jtc-3C>rB. &Tt*-P^7 ^;l/$08S©aj^J 
KEUKStfeWBORLfcU/jfi-* ( + Vout. -Vo 

ut) e -e©Mtta^m-^©^ 

A^T^p^d^cmBifttcfi&sftTdHis 
i5i-©^»f*as±(c^fiS«»$n/c^:a«iisiBi 

cft£©igg£@?iE-cs£. 

[0 02 0] C4D g8tiA;tj£#iabfc±#©nJ^« 
@tt©»»lttttlB»*JBeW1-K . 0 5 icfflm 3 ti S nJ^ 
igaHIS ( 3 1 ) ©«fc MttA* • ffl;Wfc5£©H5£ 
SS[aI88SP©r>^" (2 1) *2ffl©n^?fS@?SS|5© 

t>^(zo-i. 2 0-2) {citffls-a-siaifs^cc 
«fc-5-c4>^ojt6r*i. BP%. c©#teS«cier*HJe 

©*3©&Mr:/:7 (21). 0dH3©l!tt'r>^©— 

#©a# i?ni m@tt©ffl^j £ ©pa cc&tk s n/cs 3 

©SS^^ (3" - 1 ) . S^3©MSi)T>7' (2 

1) ©ffe#©A#£-eft£mffite©ffi2>£©ra(cgs&3 
n/c^4©Sfi^ (3" -2) ^3©^abr 

(2 1) ©— *©A^J < + ) £-^©nJ^«|5ISS 
gP©T>^ (2 0-1) ©A2J (-) £«tB5icaJffi14 

iu±r^$n. ^3©^«jr>y (21) ©ffe^©A 

^3 ( - ) ifltfr©l!nSE«JUaB»©T >^ (20-2) 

©a^j (-) £isffiS(cnsttn±Ttid3ti«. c© 

[0021] c©£&. H(fiB@3esfiiaKSiJ(c#$ns 
^©nj^fiiHiK(c*jv»rr>^' (21) ©y-/>=& 

2 £ O /<:*§££ 15 D#tt«r^S C £*iT?^ 
[0022] C©oJ^filaI!{8 (31) ^fSfflL/cCi- 

^snsi^tc. "aj^fiiHiK (3 1) istc. -m 
ii&m&KMaqm* ( 1 - n tc»»stifc» 1 ©s 

tn^^ ( 2 - 1 ) £. -^J&SSIEA*^^ ( 1 - 

2) K8i&3ft/c3fl2©fitfS?t^ (2-2) £«flft 
*. bJ^SSIpI^ (31) ». *©#SIKA**»^- <T 

1 - 1 ) #tBtrf 1 ©aass^oflWKc. -e©J5^A^> 

(ff"(T 1 - 2 )"«(0ret|l2©fifnalS-7©ftMKC9EM3 
[0 02 3] (5) ?BBSaH»*BffiOfcT^-o^ 



C7) 
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^SMSfflnf^ ( 2 - 1 ) SCfpJ^fSBK ( 3 
0. 32) £^t?n-^*7*;u*©ffl;*jfi#£7>7' 
(7-1) ^/i-Lrl?f2A^m#*6Sr*ciK:«fco 

[0 0 24] ^(O^UT-rviif-J a [51g&£&?iJ(C 
S«5CtK<t o TM8bA2jJ£3C©^ 10 

fltES-rsctas-ctr-s. -£©££©&#«. ^sbta^j. 

[0 0 25] C6) $*>(C@&«#i£^3ttfcpJ^§ 
M(32) H7K«j5*S*iSJ:$K. mbXt) 

tizmtnm+omtcMtm-rzm 1 ©MSbr^ ( 2 

0 ) . c ©9 1 ©M»7 > :/©—#© A2>J8^£ ^tit 

mm&.v>mi)tomte.m&ztiidm 1 ©^siss-? ( 3 • 

- 1 ) . RC«|l©fBftT>^ , ©flWr©A**f i*n 20 
£i3*®tt©tti*> £©RBCCSi&;* ft/c9 2 ©Sfi*^ 

(3* -2) &*^-?lft&i33BSnil»tt*fl*.. * 
U-C, M«L\#&tfMS&m#£W^£@S£«f#©92© 
M3hT>7 (2 1). S92©MMl7>^©-;fr©A# 
Jfr?- £ £ PJffifcfe©^ £ ©mtc&tt 3 ftfc9 3 ©g 
S^^f- (3" - 1) » Rtf93©SHb7>^©flW?©A 

a*f £ * n i R«tt©tttf7 4 ©mtc $ nfc9 4 © 

£«?ft^ (3" -2) &£d/</?J$SB£€«l3ttflS& 
mr S. iiuia9 1 ©MS6T>^ (20) ©^1&A;*J£9 
2©M«lT>7 f (2 1) ©ilttAA&ttfBStC&tt©!! 30 

[0026] C©pJ^SS@8S ( 3 2 ) tt. Sinlfg 
JtHHKDlW^SIIEAAWf** 1 ©fitSSR^ ( 2 - 

1 ) ©ffeiSK:. H«IBnJ^SI5IIS©B(rl£SlgA^^* 

92©jg$i^ (2-2) ©ffeigtc, -en-ens^tr 

-^*^^(C*Hc;3nSM«lA^«^6^-r-5^© (7 40 

- l . 7 - 2 ) iltcfitA -r v a )l *#t£*f# 

[0027] C 7 ) IMBffliJieSMSKaH 
£Uk7>:/a. HI 0. 01 lKWSJtiSi^tc, in 
l©A#mjE (V i P) £92©A#^JE (V i M) £ 

©***ftKtt«ofc«^#K^rs*E/wiSE 

g|gp (50) £. ltmBL/mtGEM»x9&Zt\1tWlL 

&as (6 0. 6i) t*m*-z>. mrtamji/^^gp 

(50) ». .tine* 1. 92 ©AAWEE****.- F ^S(C 50 
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t££3h;fc9l . f2CPMOS b?>V>XZ (MT 
1. MT2) £. Ifc9l. 92©PMOS F^>i^X* 
©V-*^&fc:igi&i*ft7fc9l » 92©5£^ifc® ( I B 

i. ib2) ) £. m&&v-xmffi , &icmm2ti¥m 
ftmwiic&i&ztizmivmim* (rco) £. m 

IB91. I20PMOS h7>i/X^©Kl/^>SSK 
^3*1^:93. ^4©^mSS® ( I B3. IB4) 

£. anami. S2©pmos h9>y**©**i-eti 

SnfcSl. S2©NMOSh7>^$ (MT 3 , M 
T4) £4$*. UTIBJIU. I2ONM0Sh7>^ 
# (MT 3 , MT4) iCtt. IiuiB9l©^i£iE{Si££9 
3 ©*%«*££©££-. JhfB92©mij£j8t®££94 

©tt£fcmtt&©^£*ft«n©''<<fr:**ift&-r& 

£#fc. mflB9 1 ©A#mjE (V i P) £92©A#* 
E(ViM) £©M£ilfiS9l©Jg!a*-? (RCO) © 

fft?i*Lfc»*«iE (is) *tffl«6«)«:jnst$n-5«fc 5 
ttsns. ffriam?s/«E^siJ (6 0. en t*. * 

©HJ2j£ > ifJlx. is F £ -T -S«^{c«. iul29 1 ©N 
MOS h^>yx»{c^tfeT^±IBm^SS(cJt09Ufc 

ssaistufcNMos v^isvx 

Z (MT 5 . MT 9 ) £. KF^>^*££@5£m<aia 

icmmz titcmm* ( r c 1 . r c 3 ) *^/c«wi 

3 ti . ±iB9 1 ©A^jmffi £92 ©A^J^EE £ ©^tcit 

03L//cm#^£E (vgop) *m*rrs. 

[0 02 8] C©S»r>7 P ©a^Mtt£T-S»^, 
BUfB^E/^JE^gP (6 0. 6 1) BUIB92 

©nmos h^>y^ > (MT4) tca&ir&±aste*i 

OS f-7>^^^ (MT6. MT 1 0) £. gh7>^ 
4HJg«&micStldti«:fitnaR7- (RC2. RC 
4) ££$#. ±fB9l©A^jSffi (V i P) £92© 
A^Sffi (V i M) £©MCCik0«Uifcm^BE (VGO 

p. vgom) ) *mmivrt&. 

[0 02 9] -€-©J:5&T>^{Cj:tl«. NMOS F 9 
(MT 3 . MT4) tctt. ^ttA*®EE5cH:tS9 
L» 91©ffl3a*T- (RCO) ©ffl{CiltfcfiaiUfcS^{C 

«EK*»r4 4*©iafiaiW- (RCl. RC2. RC 
3. RC4) ©ffi£SiTiB9 1 ©ffiitfi^?- (RCO) £© 

jtK «fc t -c r > ^©y -/ >*^-r s c £ 

[0030] C ©T > n^S«|5|BgR©jpJ»n^© 
T>^"(20. 20- 1. 20-2) iTSKB. HI 
OK^ghii^ic, 9 1 ©Sdfc/W^&SlS (6 

o) «. ^n«:^*nsiiriBas5t^ (rc 1. rc 

2) «We9 1 ©&fn«?- (RCO) tCjfc^Tfil/tffi^ 
ftiW>ftclf>»tt*Wi-6JBtS3RT-. ^9^.«9l©fiin^ 
^£-KtfcRi;*«^S«tc^fiS$tn:«,^^iWwfi 
tn3R^£U, SJfB9l©A^mEE£92©A^SBE£© 

mc am l . *>ohoib9 i oimm+vmicmtm u tc 
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mti 3 a 2> J; 5 K-f n« «fc l». 
[0 03 1 ] B?iBT>7-*@^SI5IISgp©fiJf#H5£© 
(2 1) iT-SiU** 01 I&c0!l^<*n£<fc5 

k. mzvmfc/n&mkffl (6 i ) «. -encc^sun 
£ tuIBJginf^ ( r c 3 . R c 4 ) ^fatais i ©shaX 

^ (rco) t. m— mmf*w&±icmf&2 tixm&m i 

ftU MIB^l©A^E<tm2©A^miE<bOMK: 

10 

[0 03 2] Bj^fi@S&gBi@3£^fi[HK^!P6f££ 
ij^^gp (50) tfttc, (5 

0) r^&3n/c«iftm#£-£n&dteflL/c^fs^te 
ggg&zm i s^st 2 ©mifi/^EE^&SB (eo, 6 

1 ) ©jR^*SfflLrT>7' (22) £1?l»i£-r&. 
[0033] C8D C©<fc^K:pJ^§?ai513SaJi@^ 

^ (2 2) £ffll>/coJ^g?:BlHl88 (3 3) ti, 01 3tC 20 
K«fl<jK:^3n€>«t5«:. ^KM«JT>^ (2 2) i. 
CCDMttT>-3' (22) ©liiriBSr 1 ©®ft/SIE^&SIS 
(6 0) ©^JS^teUi^^||2©^5/SII^SP (6 

1 ) com.wtit.mwm i ©A^^EEi©pjtc -en-en 

S^3nsmiSt>*02©^fi^ J f- (3' -1. 3" - 

1) 4. mfia^StiT>7'T>^©BrriB^l©mSS/SE 
^&g|5 (60) ©J5«gW^Si^02©SjjS/«JE^giJ 

(6 1) ©^JSIteUi^iBJria^2©A*SE<!:©Pa{C-e 

n-en^3n/c^3R^4©^fa^^ (3' -2. 

3" -2) "OS*. 30 

[0034] C 9 D mtttZZSMT 01 3 Gt{flJ 
^3n-S<t^tC, ^aftA^^ffft-^ ( + V in. -V i 
n) <omMMS.^v Yisfr^&mffimZWMZii:*^ 
S (R I P 1. RIP2. RIM1. RIM2) i, C 

©*©«: j: k> n e>n/cg«rft-5f &{g-f > f - 

W4^?7t?S(6-1, 6-2)4. 
#fa©a#£A^«^4T6Jgtaf&-?- (2 - 1 . 2 - 

2 ) StfnMfSlBliig (33) 4^tfO-A^7 -< 

©tH?jm#£, MiBA^m^e.T>^ ( 7 - 1 . 7 - 

2) T^r-SCitCJ^T/W^X? ^£#tt£f§£ 40 

j: ^ $ n/c r ^ d y ? -t y\y * m&xMmt *. c t & 

"CS*. iHBP->'<*7-f/l/*tt. l>TiB^86m#©#J5 

fem#%A^j(csw-ssiriB^'s' 7 7*s©a*tc— sa# 

&&<*nfcl& 1 ©ffitii^-7- ( 2 - 1 ) 4. KffH ©ffita 

s^-4@sm& (vb) tomicfflgiztitcmzniffii 
(5 - i ) 4. fltria^twt^JSiSM-^^A^ccs 
t*smE'< ? ? T^momuic— ^8*t^ s n/cm 3 © 

ffiUt^ ( 2 - 2 ) £ . fg?83 ©tgfa§HF-4B5£Sft 
(VB) £©ffl«:&l&$n/cjfl4©i6ta3^?- (5-2) 

4. |friBpJ^a@B8 (3 3) t*SA,-cmis.2ti> Sir 50 
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IBUJ^SSIhIBS (3 3) (C^*n£g8&T>:/©$riBSI 
1 ©A^SS^ (JSfeA^iS-? ( - ) ) tfiitffSffS 1 ©»ia 

^i^2©ffit^^<t©jB^*«:s«i3n. friBHift 

T>7 r ©MfB»2©A^ J f <#KKA*MHF- < + > ) 
*sfu im 3 ©SHS**- 4 IB 4 ©«K*? 4 <Dli&£CC& 

[0035] CIO) JJBUXgBB (33) tJHUfc 
is4*x.v j )V ZT-fvu/y -t **BBt£ 
16MHz *-C©«fc 5&J£8^lSOJ3?££fcffiffl©-'W^ 
X451£=5:f#-2>C4rt*'r#£. C©T^P^7 -frt^IelSS 
&7 p ^ 7 -r >v * BB©JKfflKttttft*&IIHF 

tt©iW#tt*iEGtr*e4ecJ:9. S»7tay7<A 
*BBt2 a TM - L A N > £ 7 * -zm<DW&mii7 
-fl^BB (9 02) (CKftT**. S&fc. ■€•©:? 
;U*[h!S8 (9 0 2) Offiill)MA£lftt>#7 h^^J^jfi 
&4&C«J:»). C©7 -* JUf [Higg (9 0 2) Sr^tfATM 

0 S BB«$K«ffi(r>r9P!ir* 5. ..«€•© J: 9 «C^Pfl4R 

ATM-LAN-/>f7x-X*- F«Mt?»S. 
[0 03 6] 

88©— ttBtt£-£<D«fiiBB#'i%34vCl>&. 1^0^ 

sn*^racsf*B»3 0B. («t#«ct> 

^"ifefBr) 2 0t^fSS^3' *>^/«C-SSiEA73S© 

1 £ 3 " *^e> ft -S ^^JSIteA*M©a5e^SlHllfS 
gP^liJEISSiL/, A^J <T1. VB) fcMLr^JfCig 

nris-s. wrtBiHSS t ur ©JSKA^^J^ffi 

@!SSP(2 0 > 3' ) «02CCg-^T!&ipiLfcjl»)-C 
StrlBHIInlSSi Lro^SKA^aoBSSJUlRB 
(2 1 . 3" ) IS. 03{c^Sn-5J:^{C. 02OC^ 
Sn/coJ^SHIfS (T^«Ct>%SISA^S) {C*fLT. 
' T^-7<DEM&JM* (-) 4#SRA*»T- < + ) * 

£SnS. -T^cto^. T>^2 l^Jg^A^ifg^f (-) 

wmmntiLVBic, KimtJiffi* (+) tm^js^t 

©mwSMC<!W!M**3" *SKBStin»*. C© 

*SIEA73SfH^fS15IUSg|5©^ffi^SW ( 1 - G) C 

[0 037] KflBT>^2 0«. nJ^^fi@ISaJ©§fi 

ffl^pi^tc-r-sfcAtc, -e©*jf#«nj^{c3n4. $ 

fc. KrfBT>^"2 ltt. BSSaieIIS§P©^Sffl*@5£ 

•ene>T>^2 0. 2 1 ©y^ H5e-C*S4 
Wi. *ti6T>^*»JSJES^&4aWWMIHB©^ , a-fe 
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S©l^©H£fcor@^K$ftSC££;gi*-r-5. & 
0. 2 l<DM#WJ:t5\d&mtfLlc^-CimM>S:®&?Z 

(omsmTomm/'m i ©igja^oigt/ifii) 

r&^SftS&Oi-f T 2 0 ©»£«:«. M 
I3B 2 ©g^-?tt¥&t*S«fC*©fl!l©llSg^<!: - 

IS 1 ©filn^-?«^««S(C*©ffe©@iEg^i 

1 2 ©JgKfli^ftK:¥a*#*« «:•€•© 
ffe©@S8^<b-iliK:^R)c34aT(,^ffitS^i 3ft 

[003 8] 9tGcfWEB;**i&l,>#s, 0 1 tefc^T . ©1111 
gS©T>^2 l ©W»}i@^ffl2iSntl^. 02 S. 

3 ©*;* 5C^3 ftri> £^ffi[I!K©&5>JgS&r#;i 
*U£g=gtcgj|?<**i*J:MC. m 1 ©HSSTtt^T 1 
^6M/c08g©^ffifi«]^SGC«MatlT>^2 0©fij 20 
f#G©& 6 8> 5tffc-3l>r iEfiltCiEJtWlL fcfc© t ft 
•5, (St. £©!»&«. T>:72 l©*iJ»#2©i«£(CKR 

s s nr. ^ffisR-? 3 - <D®mm t ©M&r ffigtr * 

2 l©W#G€3{CL/T4>l5IDf*-&. 

c o o 3 9 ] b/c^or. 7 .* ^^HssoAm^eaw 
ifcfcj:^ # ? h mwm. t c tt^-ft-en. 

Vout/Vin=l/(l + sGCR} - (5£5) 
f c= 1/2tcGCR- (5$6) 

©J:^{C«*D-rc<t*Jt?#-5„ 30 
[0 04 0] CCT, T>y2 0OfiJiG4, 0S;ttfG 
= R0/Rit4. R0tt*©tf©^Sb#4H>*gt/igl 

?a£^Sfr#ffcft $ l» JlSRJtfF©* 6 *> C 3 
tifcfB£3ti5. R«1i3IBT>:/2 0tC§3!tt£fflst>«!l 

^2iHD7"cn2^-c^sti-5) ©ffitsns. c 

cr«. *©J:9tt!H»-W>fiiafB£0r. 
3ttfct»*i. ±raR&^2©^fBR&BDffi«B£ 

C©7>7 , 2 0©y-f>G ( = R0/R) 40 
tt. ^aT>7 r 2 0rt©ffiinffiR^ofcSJ^^©ffl 
RtCjfcH:W*<:&<<:&*. iwfBfila2©ietafiiR#i8: 

^■tl{CieDri5lD/cWB«rffiT>7'2 0F»3©ffitafii 

RooAttffj&ffiior. cti4>«F(c(ES3n-2)fe©r 

KftHtf. T>:/2 0©jpJ^©*^ffl^^.«G= 1 K 
&-5<fc5R0 = R«:ig:5ET£o ctttcfcD. ±IB (5$ 

6) 

f c = 1/27CCR0- <5£6' ) 50 
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©<fc5tcS*&* 6*1-5. 

[0 04 1 ] Lfc#ot, 7^Jl/$H8S©gtn^^2© 

fit/£fitR#*#<^s&Lr*>» **iti§iDsa^*>o 

r. T>^2 0rt©ffilrtffiR?:^-r€)ffi^^©^ftffl 

C#gB&ffj«:^{l:L,r. rtofo-/«7 -rA^iaiS 
©* » h f c ?:^*>o0fa©fflccfig-^c: i 

ds-ctrs. (SC6) cefcor. RtfXttrr* 

i. Gtt*ftfcattfc«l,rja&U 2X#©g8&##ffi® 
3*i£. 

[0042] @4tC«, 13 1 tCTnSJ-i/c POSSESS 3 
0%«iWllisBcL5lfc«#©iiBE8«l3B3 1 £^ft£|£ 

&±icBf&mm 3 tit&ja/msmaaiphmzz tixm 

». HI 2 JfitHfeBlfcOr. ^ft^*l©A 

^^tcSt/»{cJSIELfcfi^+V i n. -Vin*«» 
^SCitci-pr^Snri^S. 7 -/;l/*@S&©gS& 

lUM+vout, -vou t iuria^5nr(,»4. 

[0 04 3] 05«:«01 VCm 3 tlfcpJ^-fiHIBg 3 0 
£^«^Ji£&cO/cMCcSU©n^gS!iIB83 1 i*ft*l6 
JBLfcMS&T^P^:? ^;U5»I5igS©— WwSft, H6 
(C«I35©7 ^^^i!gS©^ffill8g*!m$*ir^2). 0 

5©«^tc», ift&mans i *«fisrsH^fijf#r 
*©iStt*l»*ilJE«i ti/rc»*. ^*i&cJ:-?r@5E 

ttftf cttgijIB© (555) . (5^6) (5^6* ) 

i^-n^ni^orab-s. i^. 05©^s^^-3' -i. 

3' -2itmi<D^MM^-3' KSIIfiSh. 7>^2 0 
-l. 2 0-2»^-n^nmfiBT>^2 0{c>i*jc;3n. 

" - 1 , 3 " - 2 W-etl^ftMfB^fi^ 

3 " K»j6sn. ssK*f 2 - 1 . 2-2 {i-en-eniu 

«K»»^F2K*tt63ft*. Sfc, H6(C43(r»r#SIE 

A^fflJ©3 1 - 1 tJg|gA^ffliJ©3 1 - 2 i«"5J^S 
I5I8S3 l€rfg|*^S„ 

[0 0 44] H7ICB. *3©fflfcfll&'QnK8aiaB3 

2t. -?-n€:MS(ir^P^^Jl/^|5IBS^J£;fflL//c-0!l 

tor. — s©^ss^g^|J^#«:wr-5^^•Y>'^•^7-/;^*® 

^Hgife^©SS^*sffl ^ 6 ^ -5 COglt^il/ 
r. miTlffliLtcJ:5rj:li&£.®mm&*:"J'-!Z7 ■< 

;i/*(cfflt,»2>(ctt. -e©nj^aiHigs©T>p'tcB. m 

l>«»««JWC«o r-^feLh©*J©*^<!:T€.* 
7^;U3f€:l^-r'5>©^U< ^c*. -ecr. H7rB 
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B&ifim^htiXi,>2>. C©»£. SHnKf 2 - 1 £5 - 
1 <D$R&. *J<tCXiSin^^2 - 2 £ 5 - 2 <D&88&«5 
tCltrfBH 1 ©pJ^fi@8S3 0 £ fcttl25 ©nJ^Sfilsl 
B83 l£&i&l/-C*>!i3i-CS£*s, S7-C«oJ^?fS|5| 
SS3 2*fflt»ri^ 0 C©nM?*5]Bg3 2tt. £01$ 
©T>7 , 2 0te«tO'SJ|51i«©T>^'2 l£ft«:KI&teJ:*lO 
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o&mmzm 5 ©»£©*# ( g/ z > tu bj7 > 

(Cit^T7>:/2 0©£fc#MiC — 3^§nr(,»S. 

[0045] c©'W/f*7 -^^f w^a^?s^«:^— 
1. I20*?ht7MS!f2[t T>^6. 7-1 



Vout/Vin = R2 (1 + sGCRl) / (Rl+R2 + sGCRlR2) 
•••(S9> 

f 1 = 1/2teGCR 1- (Si 0) 

f 2 = (R1+R2) /2 teGCR 1 R 2 ••• (SI 1) 



© <fc 5 (cafc-r c £ an? * 

[0 04 6] C.Z~cmW}T>-72 0©*Uf#GteW.tfG 
= R0/Rl<b-T£. R n*«uiBT>^2 OKtihS 

5-1. 5-2<OgJS<iRli?l/<3tlTI<>5. RO 20 
tt*<Dtt<D^tf^t»jffiK3R?\ WORSES ftttH**. * 
f 1 = 1/2 JtCRO- (SI 0* ) 
f 2= { (R1+R2)/R2}/2tcCR0 



fii£Lr. cnfc#tcRS5esn2)t>©-ctt!ii,^. mn 

SCiKilD, JfcJE (SI 0) i (SI 1) tt*tl* 

n. 



(sir ) 



©j: 5 e>fts. 

[0047] Wot. ^f*aK±tcff^sn/cffi 

^2 4 50^1, R2«iltfc, fH 1 OA 9 

tb (Ri+R2) /r 2 ummmic—^.TS)^if>hm 

£„ 3 6(c (S9) ©AHttfftfflMcoivct,. f 1 «t») 30 
4^Kffil>jattft(CttLTU:R 1/ (Rl + R2) -e^ 

t>sn. */c f 2 ,1: o+^wc>«aHRK«ortifu»3&« 
i i&sA^ftic^tc-cirs. a7(c*ji,»-CHiriBH5e 
m(iVB»r^-nyy-7> Ki$*is. c©@sm<av 
b«. y =1 Fft-; £*mm ox 

[0048]^, 07fC43t»-CMttT>7'6©JSI&Ra t 
+ V i ik -V i n^Sntt,^*. »^K:«i:o-C 40 

htft— ij<DKti^^^xmmt z> c & t pjsi 

*|5]88©8lfiX«, M8bA2> + V in. -V i ni^ttffi 

*+vout, -vo u t £wrs*>©K:Ea5£3ft-r. 

m(i08©J:^(c^fiS-r-5>C£*>BlS|-C*S. S8(c 
*sl/>TA*M#V i n«V-X7*a7[!S8©J:3£r^ 
9777>^6TSW, rT>^6©a^iBiJ«:B 
ffiCtSH^R 24^UrSl ©nJXS8BK3 0 #H3£S 

(vb) &©mceEB34vci>*. 

[00491 19 K«. #$69§«:fli£ nJ^gfiUSS*} «fc 50 



h7>-^$MPl. MP2*sJ:O t ffitafB J fR i 1 ». 
JWWSSJR^R ref «S£JMttNtf-GN D &©mtc& 
&3 fi* iWWKFT R 0 K*W #jftiS|5Jli&©A;*> 
flWH»*«WiLrc»*. 7>^OPlB, CCW< 
■7 - 9*) ZsWmWfc P D h7>^i!MAl 
RO*MA2**>^S8{C. b9>^»MA7Ki7MA 
8?r*7t*SSi3t!-S^(C. *©&K£A2ril ( + ) K 
^SftSB^&VBfcilB^SKglfifil^Rr e f© 
^Kffir^Lfcli©^* h 5 * MA 5 *i iC^M 
A3tC^C-t+UJ*SJ:^ilj^-r€). C©h^>y^*M 
A3(CSSin-2>SSE«v l-7>^fMA4 1 MA6, M 
A 9 (C, Wl^n6©^JtK:{S Cft:Jt09fflKD 
S£=S:4i;3-&. h 7 A eSOWA 1 0 O K 1/ 
-f KA3RCJ t A4. f-7>yx{tMA 1 2©KU 
-f >y— FA 5 » RC? H7>^fMA 13fflFU-f> 

<fco. fjus-r&Hi o» @i isc^i 2©^abT>7' 
©-'Wr^m^*3fS©«i{ci8:S-r4C£*i-c#6. c 

©£^, BJfB@5£mfi[VBli07ixU%(,>a^mBE^lI 
SUffitS^^-R r e f (Ci^«mfillttTai0OttffiKft 

@ 9 RcttBdr** -s r > ^©^< j r z.n$L*tiMWffl®& 

[ 0 0 5 0 ] a 1 0 (C«, ^^(C^-6pJ^S0SS*J 
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m^rhmSSiTly^ZO. 2 0- 1. 20-2©i¥H&- 

mmBLktim^v i p tsfgnffA^m^tv i m©^s> 

Jj£7}£ffitfnffl-?RC 0 ©ffitcKtbeULteSifc®^ i s (C 
^■T€)*ffi/m?S^gB5 0 <b. te*ifcfa-S| i s 

[005 1 ] ^ffi/^SS^mgU5 0 "Ctt, y- F &C#K 
^EEA^Jfl#V i P ^feStifcPMO S F7>^ 10 

I B 1 T5C& I B3i, F«cEKWEA*fB# 
ViM*ffi*&StlfcPMOSh7>yx$MT2i, 
© V F W >tc«^3 n/c^«iS® I B 2 Rtf 
IB4i, h7>^fMT lRU ! MT2CD-€-n^ t n© 
V-X. FW>&cFW>. y-Fj&sjg&Sft. ■€■© 
V-Xtf&flM&GNDtCj&l&Sft/cNMOS b^>^ 
MT3&O t MT4£. F5>^*#MT 1 iMT2©V 

- x latest;* ^fc^f*»feji{c^fiS3 tifttt&x?- 

RC0i*6«(S3tiTI,^. 20 
[005 2] C C-C^^EiS I B 1 L I B 2 *«f£T £ 

- YK.UmQ<omd>^4T XMSfrCJ&fl&tlfts ■- FA 
4 , -/ - F A 5 Xit A 6 ©^{£#g»& S ft -5 . 

1 B3i I B4£tf|j£-r.5>SiJ»10S F7>^X$© 

F (C itm 9 ©buIB^* ^ T * @S&-ejft& i* ftfc ^ - F 
A3©m©*^«&3ft-S. Cft{C<fc-pT^fteS«^iS 
IB1. IB2. IB3, I B4»5fc*K:*tiS<*ft£>' 
-FA 3. A4. A5£/c«A6©5 5--te©SiJ£&S£ 
•T<fc5i9:5£Sftri,=.S. 5£«i£i8il B 1 £ I B3> IB 30 

2 £ I B 4 (D&WffiLtiMlC-o^-C it I B 1 = I B 2 . IB 
3= I B4, K-o I B 1 > I B3<D£W:mM2ti, P 
MOS F -5;>^*£MT 1 . MT2K.itmc^M^LMl 

b 3 , i b 4 ©^mifcasjfcft-r I,**. 

[005 3] ^iXfjm&ifiV i P = V i M©££GCtt 

0lCl3.nffi.&WLtl-?> h7>^^MT3, MT4«:tt 
^U«,^m«E© I B 1 - I B3*Wi£„ — 3f. 
JEV i P iV i Mifim&\iWnQ>3fflXm-t Z'jltt 
ft, -Tfcfc^V i P>V i Mfc^btfcW^ ^©Sm 40 
EA = V i p-V i MtC^L.t,>SftM**v 1 iv2ffl(C 
*>£D£#>6. Sta^fRCOiCtti s=A/RC0O 
mS£3&SSSft-5. h7>i?X*MT30SSB 
i3=IBl-IB3-i si40, ffcfr© F^^X 
$MT4 01%« i4=IBl-IB3+i s£&5. 

T3iMT4lcBMtJ)A^®EA{CJt^Jb. fitii^R 
C0©#{CJSJt<?9 <i£JtW UcSt>5tf§|§ffJfc£i£fi 
•^8&± i s*iSSfti. 
[0054] B0ie«ifc/mM£!8l56 0 ±IBNMO 50 
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S F7>i/X$MT 3 tMTAO^icMLX -€-ft-eft 
©5 5-ltfi&©mSSi?:fiSE-r J:5l&e3ftft:NMO S F 7 
>^$MT5, MT6t, -£ft6©FU-fW-Fv 

5. v6(C^I3ft/fc5£^?SI B5. IB6£. 
HJESftSc^**. mtfJ1-SISig&i&?TR lfc^CTTR 
2 iiSSfifi^^TR AG t©HiCg^3 

KS^fctsw/ciafi^Hi^^ £-#*<* < mmtppib 

S5£i*ftft:88rt3HF-RC 1> RC 2 ££«*.■&. -€-L/ 

ICrfE^-Fv5£v6©&SE£<g-f >tr-#>;* 
rta^J-rSfc*©, PMOS F7>^*£MT7E£F5£ 
SaE2gI B7*6fiSSV-^7*PTiaKi. I§JD< P 
MOS F-5>^*£MT8 £SSifti8U B8)&»e>/iX£V 
-^7*PT@SS*sf9:W6ft-C^.5. CCX-feMffiMl 
B5. IB 6. I B7Ri^I B8«|triB^mSSEMI B 

1. I B2il3i;j;5«C09©-'>VTXllK*>6^S 
ftfc^-FA4, A5X»A6©lE(cJ:o«ti-en 
5 7-{g©SSfe*i£-rJ; M93£Sft-rt»-5. 

[0055] _hiBigi/t*-?-RC 1 £RC 2 ©Jittffjftffi 
«. ifBNMOS F7>^*MT3 £MT5©IB©5 
NMOSF7>y^i'MT4iMT6©ra©S 

C0©ffl(CJ:oT^&0. ^ffi©iH*^-&3&SnJ«B-r& 

m«F^>i>^^MT3 iMT5©ffl©5 7- 
tbv F^>^*#MT4£MT6©ra©5-7--Jt£-£ft 
^ftl £L/ct§-£. RC1 ( = RC2) /ROO^S 
©T>^«Ppm G©tp^ffl«:^K 3tt-5<fc £ 

ifivsz. mi 0{c^3ft/cr>^©fjf#©^fii ; fcG 

= ltCjg^sKlBRC 1 =RC2 = RC0itm«^. 
£/cC©»^ F7>^*#MT3£MT5*jJ:iy f MT 
4iMT6©5 7-it*-JKW{Cn<bL/c»^W. RC 
l = RC2=RC0/nil/tfeJ:^. Cfte>©*§^ 
SJSta^^©*6*ffit»ifflg«:«fiWG £ O 

6. ^-ft^Sffita^^-RC 1. RC2, RC0©iB. 
@88S§|5©^«jf? ttiSMft £ & 4 
«fc^^rftWJ:C». 

[0056] ±3^©J: 5Kffitaffi#ia5g3ft/c«i: 
t^^RC0©ffitufi*t0. 7jg*/c«l. 3{§lC$m 
T^i. T>^"©M»^«-eft-eftG^ 1 . 4 3. 
0. 7 7£3ft-5. S«:«#Tft«, gJi^RCO© 
JStaffl^O. 7<S$/c«l. 3®tC&.W)lstcm&. 
ffita^RCO£l^-©¥zif*SS{C^RS$ft/c, m 

«r •)- n y ^ ^ )v * zmmrz&inmttmtnm *> o . 

7te£fcttl. 3fg«C^8bL/T^4„ 
[005 7] HI 1 JCtt. *m.WtC&Z pJ^SUKte 

W-r-5MSllT>^2 l©HJSF9*i^3ftT«,»S. Cl©T 

>^2 1 it. msm i o <ti^i;«ifiS©«E/^^aj 
50i, miS/mE^sp6 i*>e>«fissftr(,>s. /c 

^WIIUKM? ft/cfi!S^^R C3tRC4*g 



(12) 
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S F5>^^MT3 iMTQOS^-tb. RtfNMO 
S F7>y^ifMT4iMTl 0©5 7-tb£. 

RC1 ( = RC2)/RC0 = 2itniS<tl,>. C 
©i§£(Ui, g^RC 3 iRC4liffiJS^RC 0 
iP3t;j:5K:^sarr£*>6. &la^RC0#0. 7{g 

[ 0 0 5 8 ] IS 1 2 (C«. #2£«£«:$i£pJ^gft|5188*J 
B®fHJf»©**©^ttatt£WL/c7>:/2 2<D-mtfi 

TS^nr^-s. e©T>:/tt. MfBaioiHi i©@ 

^&SP5 0 (C. ffiin^RC 0 ©ffi©^SKc2tUT@5£ 
jpJf»©^tt®IV2 0P, V2 0M*U^-T-2>SSS/« 
K^&SB 60t, C 0 ©ffi©^»(C*t 0 tTS 

tbWJ#G<DMttmEVGOP. VGOM^rffi^-rSS 

is/sE^sp 6 1 i wmtocmmz ntcm^mr 20 

5. coil 2<Dttf / Pte<fciy ! ^etniS^©fiiic-pt,»r» 

01 O&tfEll 1 K^^T©^©!*^^^*** 1 
^©mfflW^B&T-S. 

[ 0 0 5 9 ] m 1 3 tctt. 0 1 2 &C7j*3ft/cT>?'2 2 

co 0 6 o ] m 1 3tc*ji>r. RTi«e)8tnac!)^> 
e- ¥ > x £3S£**is-r s fc»©*«wfis«^? * * . 

A^«?RXA, RXBtCtt+V i n*J.fci>'-V i ni 40 

K»BSsnfcrtawfiRR i p 1 . r i p 2 . rimis 

C^R IM2tC«fc-3T. H£ttfi!WB£if t 'fr&UT&M#' 

RIP2 - Vin/(RIPl+RIP2) ©rtSBgttl 

igfftfffiK: <fc o T A#M«rtt-^+ V i n . -Vin©I 
tf£ 0 *>/J>3 < r*©». a»A*«iWt^+ V i n . 
-V i n<DJBH;tt*:*<.>4te (jgmfc&Jfc&Cia&ISUDfi 
3rtm>«fc5&i©^) -vS>r>Xh. fSI9:«:KS3n/cT 
>^2 2 (DAAAK-Ottf^WmiEBtFO Kfc 6&1>J: 9 50 
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&&©Ja<,>©HK:M -> -CSSaSttf?? £ C i 3ii#fflt3 ftT 
t>-2>. CCT. RIP1=RIM1. PIP2 = RIM 

i«*«ttGND£©^+iii©ifcJ*^s*i4. c© 

[0 0 6 1 ] ±i2©rtSUMIftA^m-^W>f>f-^>^ 
K) 6-1, 6 -2*j\\s-cmmt7 4 JU*4 OCCfK 

tesns. cvm^t? ^i/f40B, tobssbk 
su i assasHfls© r > :/©@k»*w*i> s n/cM 

tt7>^2 2£ffit>/cn^g«[a8g3 3£fli;t*o C© 
n^^a@8S3 3«, mffaM8&T>^2 2 t, C<D£Ml 
T > ^ 2 2 ©Uf 1 ©^«S/^JE^&8IS 6 0 ©^Slte 
Ui^jVGO PRC^m 2 ©Sifc/«EE^&SB 6 1 ©JS^U 
#V2 0M£T>^2 2©JgeA^l4ig^ (-) i©ffltC 

-€■^^•en^$n-s^«^^3 , - 1 . 3" - it. w 

ia^ttT > •t't >^ 2 2 ©itr^m 1 ©m«E/«I^5gi5 
6 0 ©JKfEUtfjVG O 2 ©mijfc/«l£^&SP 6 

1 ©#PJSKUJ^ V 20Pi MIST > ^ 2 2 ©#NSI£A^ 

^7- (+) i©rajc^-n^n^$n/c^fs^3; - 

2. 3" -2i*ffl^.-C«fiSSn-6. »9|gWfc7-r^ir 
@SS4 0«. mffB0 7©««SiS^e < J{CWPID-C*>), 
U/c*Sor-e©AHi^fS*M^[«!:^l©*y 

(6-1. 6-2) STC^S^T^T'T (7-1. 

7-2) ©*j»©KS^#ns-rti«. ±ie© «&) , 
(Si o) fc^cF (sci i) i^n^maior*^. 

U SlfiR(C«T>^6 - 1 . 6-2Rtf7-l. 7-2 

iftwrr &KMfiiMR«r©9Uff©aai«: <fc o r > 

[ 0 0.6 2 ] m 1 3 (C*5l>t7>^6 - 3 «. ±fBr> 
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